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DETAILED ACTION 



Response to Amendment 

Response filed August 20, 2004, forms the basis of this official action. Comments on 
"Remarks/Arguments" in said Amendment are included below under "Response to 
Arguments". Claims 6 and 1 1 remain as the elected claims in the application. 

Response to Arguments 

1 . Applicant's arguments, see "Remarks/Arguments", in the Response filed 8/20/04, 
with respect to the rejection of claim 6 under 35 (JSC 102(b) have been fully considered 
and are persuasive. Therefore, the rejection has been withdrawn. However, upon 
further consideration, a new ground of rejection is made as both claims 6 and 1 1 were 
found unpatentable over Mazin et al (USPAT 4,484,088) in view of Paniccia et al (IEEE, 
Int. Test Conf., as made of record in Information Disclosure Statement of March 18, 
2003). 

Claim Rejections - 35 USC § 103 

2. The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 
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3. Claims 6 and 11 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Mazin et al (USPAT 4,484,088) in view of Paniccia et al (Int. Test Conference, 
IEEE 1998, pp. 740-747 (first made of record through item AW in Information Disclosure 
Statement filed 3/18/03). 

Mazin et al teach a semiconductor device (title, abstract and col. 1 , 1. 5-10), comprising: 

a) a second MOS transistor P22 (col. 5, 1. 30-36, col. 8, 1. 58 and col. 9, 1. 2-4: 
note that the selection silicon dioxide implies P22 is a MOS transistor), including a 
portion 38 that can be measured by fluctuation in potential, namely gate electrode 38 
(col. 5, 1. 33-35), said gate electrode 38 being a portion of said MOS transistor P22 with 
26/30 as source/drain regions within N- substrate 100, said portion being measurable 
through the connection by electrical wire as discussed under b) just below; 

b) a wire (the wire connecting said gate electrode 38 with diffusion regions 28 
and 50) having a first end (right hand side in Figure 3) and a second end (left hand side 
in Figure 3), the second end being connected with said portion 38 that is measurable 
(cf. Figure 3); and 

c) an observation part, namely: (c1 ) diffusion region 50 contacted by said wire 
and (c2) NMOS transistor N46 with gate 62, said observation part including a pn 
junction (two pn junctions are included therein, namely: one pn junction between P+ 
diffusion region 28 (col. 5, 1. 25-27) and N-type substrate 100 (col. 8, 1. 35-42) ), and 
another pn junction between N+ diffusion region 50 (col. 5, 1. 47-51) and P-well 104 (col. 
8, 1. 49-57) while both pn junctions can be irradiated with a laser beam to detect said 
fluctuation in potential, because both pn junctions are accessible to monochromatic 
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radiation while said fluctuation in potential exists (Franz-Keldysh effect) in the event of 
an electric field across said pn junction; wherein: 

1) said observation part includes a (cf. ad (c2) above) a first NMOS transistor 
N46 (col. 5, 1. 55-57), said first MOS transistor including: 

(i) a source/drain region 50/54/104/1 12 (col. 5, 1. 44-54 and col. 8, 1. 49-57) 
including a first impurity region 50 of a first conductivity type (N+) (col. 5, 1. 47-51 ), that 
is connected with said first end of said wire and that is formed within a second impurity 
region 104 of a second conductivity type (P-type well 104; col. 8, 1. 49-57); and a 

(ii) a gate electrode 62 (col. 5, 1. 55-57) that is electrically insulated from a gate 
electrode 38 of said second MOS transistor (see Figure 1 wherein: nodes "Q-bar" ( = 
the symbol 'Q' with a bar over it), to which gate electrode 38 is connected (cf. Fig. 3)) 
and S, to which gate electrode 62 is connected (cf. Fig. 3) are electrically insulated 
because Q-bar and S are the second input node and the second normally 
complementary output nodes, respectively (cf. col. 5, 1. 4-8), while input and output 
nodes are electrically insulated in any working device as otherwise the device cannot 
perform any function on the input); 

2) said pn junction includes said first and second impurity regions 50 and 104 
respectively (cf. Figure 3 and see above ad (i)); and 

3) said portion that can be measured is said gate electrode 38 of said second 
MOS transistor (see above). 

Mazin et al do not necessarily teach (A) said portion that can be measured (as 
discussed above) is actually being measured nor (B) said observation part including the 
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pn junction that can be irradiated (as discussed above) is actually being irradiated with a 
laser beam for said detection of said fluctuation in potential. 

However, it would have been obvious to include, in the semiconductor device, a 
laser beam irradiating said pn junction in view ofPaniccia et a/, who, in a paper on 
optical probing by laser light irradiating a silicon substrate teach the testing of the 
existence of an electric field through laser irradiation of a pn junction as a method of 
testing MOSFET integrity (see abstract, "Principles of Operation" and "Electroabsorption 
in P-N junction", particularly Figure 8). Any pn junction can be irradiated in this fashion 
to determine the electric field condition near the interface between the p-type and n-type 
domains of the pn junction. Furthermore, straightforward application of the teaching by 
Paniccia et al in this regard leads to the actual testing of said portion, i.e., said gate 
electrode 38 for potentials selected on said gate electrode 38 with respect to ground 12 
(which is the potential of the P-well 104; see Figure 3) (col. 5, 1. 7-9) that are in the 
range between the ground potential and V D d, the latter being the substrate potential, as 
is ensured by connection through 108 and 106 (see Figure 3) as either the pn junction 
28/100 or the pn junction 50/104 is reverse biased in said range. 

Motivation to include the teaching by Paniccia et al in the invention by Mazin et al 
derives from the obvious advantage of maximizing the information that can be obtained 
in the presence of a LVP set-up. 

On claim 11: Mazin et al teach a semiconductor device (title, abstract and col. 1 , 
I. 5-10), comprising: 
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a) a second MOS transistor P22 (col. 5, 1. 30-36, col. 8, 1. 58 and col. 9, 1. 2-4: 
note that the selection silicon dioxide implies P22 is a MOS transistor), including a 
portion 38 that can be measured by fluctuation in potential, namely gate electrode 38 
(col. 5, 1. 33-35), said gate electrode 38 being a portion of said MOS transistor P22 with 
26/30 as source/drain regions within N- substrate 100, said portion being measurable 
through the connection by electrical wire as discussed under b) just below; 

b) a wire (the wire connecting said gate electrode 38 with diffusion regions 28 
and 50) having a first end (right hand side in Figure 3) and a second end (left hand side 
in Figure 3), the second end being connected with said portion 38 that is measurable 
(cf. Figure 3); and 

c) an observation part, including (d) impurity region 50 contacted by said first 
end of said wire, (c2) NMOS transistor N46 with gate 62, and (c3) impurity region 28 
connected to said wire; said observation part including a pn junction (three pn junctions 
are included therein, namely: one, henceforth called "second", pn junction between P+ 
diffusion region 28 (col. 5, 1. 25-27) and N-type substrate 100 (col. 8, 1. 35-42) ), an 
additional one called, henceforth called "third", pn junction between a P+ type impurity 
region 1 12 and P-well 104 (col. 8, 1. 49-57), and another, "first", pn junction between N+ 
diffusion region 50 (col. 5, 1. 47-51) and P-well 104 (col. 8, 1. 49-57) while all three pn 
junctions can be irradiated with a laser beam to detect said fluctuation in potential, 
because all three pn junctions are accessible to monochromatic radiation while said 
fluctuation in potential exists (Franz-Keldysh effect) in the event of an electric field 
across any of said pn junctions; wherein: 
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1) said observation part includes a (cf. ad (c2) above) a first NMOS transistor 
N46 (col. 5, 1. 55-57), said first MOS transistor including: 

(i) a source/drain region 50/54/104/1 12 (col. 5, 1. 44-54 and col. 8, 1. 49-57) 
including a first impurity region 50 of a first conductivity type (N+) (col. 5, 1. 47-51 ), that 
is connected with said first end of said wire and that is formed within a second impurity 
region 104 of a second conductivity type (P-type well 104; col. 8, 1. 49-57); and a 

(ii) a gate electrode 62 (col. 5, 1. 55-57) that is electrically insulated from a gate 
electrode 38 of said second MOS transistor (see Figure 1 wherein: nodes "Q-bar" ( = 
the symbol 'Q' with a bar over it), to which gate electrode 38 is connected (cf. Fig. 3)) 
and S, to which gate electrode 62 is connected (cf. Fig. 3) are electrically insulated 
because Q-bar and S are the second input node and the second normally 
complementary output nodes, respectively (cf. col. 5, 1. 4-8), while input and output 
nodes' are electrically insulated in any working device as otherwise the device cannot 
perform any function on the input); 

2) said first pn junction includes said first and second impurity regions 50 and 
104 respectively (cf. Figure 3 and see above ad (i)); and 

3) said first conductivity type is n-type (N+ is the conductivity type of diffusion 
region 50: col. 5, 1. 47-51 , see also above) and said second conductivity type is a p type 
(p-type conductivity of P-well 104: col. 8, 1. 49-57); 

4) said observation part further includes: 

a second pn junction 28/100 (already called "second" overleaf) (cf. 
references above and Figure 3) having a third impurity region 28 connected to 
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said wire (said wire being the wire connecting gate 38 as well as both diffusion 
regions 28 and 50 through respective metallization areas such as 128 to node Q- 
bar (cf. Figure 3)) and a fourth impurity region 100 (cf. col. 8, 1. 43-47); and 

a first fixed potential is applied to said second impurity region 104 through 
a direct electrical connection with ground potential 12 (col. 5, 1. 7-9) and a second 
fixed potential higher than the first fixed potential is applied to said fourth impurity 
region 100, namely V D d > 0 (namely +), zero being by definition the potential of a 
ground node including ground node 12. 

Mazin et al do not necessarily teach (A) said portion that can be measured (as 
discussed above) is actually being measured nor (B) said observation part including the 
pn junction that can be irradiated by a laser beam (as discussed above) is actually 
being irradiated with a laser beam for said detection of said fluctuation in potential. 

However, it would have been obvious to include, in the semiconductor device, a 
laser beam irradiating said pn junction in view ofPaniccia et al, who, in a paper on 
optical probing by laser light irradiating a silicon substrate teach the testing of the 
existence of an electric field through laser irradiation of a pn junction as a method of 
testing MOSFET integrity (see abstract, "Principles of Operation" and "Electroabsorption 
in P-N junction", particularly Figure 8). Any pn junction can be irradiated in this fashion 
to determine the electric field condition near the interface between the p-type and n-type 
domains of the pn junction. Furthermore, straightforward application of the teaching by 
Paniccia et al in this regard leads to the actual testing of said portion, i.e., said gate 
electrode 38 for potentials selected on said gate electrode 38 with respect to ground 12 
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(which is the potential of the P-well 104; see Figure 3) (col. 5, 1. 7-9) that are in the 
range between the ground potential and V D d, the latter being the substrate potential, as 
is ensured by connection through 108 and 106 (see Figure 3) as either the pn junction 
28/100 or the pn junction 50/104 is reverse biased in said range. 

Motivation to include the teaching by Paniccia et al in the invention by Mazin et al 
derives from the obvious advantage of maximizing the information that can be obtained 
in the presence of a LVP set-up. 



Conclusion 



Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Johannes P Mondt whose telephone number is 571- 
272-1919. The examiner can normally be reached on 8:00 - 18:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nathan J Flynn can be reached on 571-272-1915. The fax phone number 
for the organization where this application or proceeding is assigned is 703-872-9306. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 



JPM 

October 13, 2004 



Patent Examiner: 




hannes Mondt (Art Unit: 2826) 



